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Abstract of JP1 01 16490 
PROBLEM TO BE SOLVED: To provide a 
magnetic random access memory making the 
density of a memory cell higher and reducing the 
power consumption. SOLUTION: The magnetic 
random access memory 10 has plural laminated 
memory cells on a semiconductor substrate 1 1 
and each memory cell has basically a magnetic 
material part 12, a word line 13 and a sense line 
22. A higher order sense line 22 is electrically 
coupled to a lower order sense line 12 by ohmic 
contact through a lead line 23. In order to read 
out and store a state in the memory cell, by 
activating the lower and higher order lines 13, 18, 
all magnetic fields are imparted to the magnetic 
material part 12. In the magnetic random access 
memory 10, this laminated memory structure 
increases a number of the memory cells 
integrated on the semiconductor substrate 1 1 . 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetxom/textdoc?DB=EPODOC&IDX=JP101 16490&F=0&QPN=JP101 16490 



esp@cenet document view 



http://v3.espacenet.com/textdoc?DB=EPODOC&roX=JP10116490&F=0&QPN=JP101 



#^¥10-116490 

(43)&§HB JW*10*Cl988)5J!eB 



(51) IntCl. 6 HWB* 
G11C 11/15 



4 FD (£ 6 K) 



(21)fflK#^ 


»8PP9-231784 


(71)tHSA 


390009597 






^ n— ^ ■ -f >3— #W ? 5> H 


(22)£iUBB 


¥ffc9¥<1997) 8)3138 




MOTOROLA INCORPORAT 








RED 


(31)«5fe«*!B## 


7 0 2 7 8 1 






(32)«5fcB 


1996^8^233 




■i — X h • 7fr-3>94 > • n— F 1303 


(33)«5fc«±3SB 


*B (US) 




■fe-f H ■ I? • 5^— 






r^U*^*STUV^-*H^>li> <-X 








h •/xosy • J*7-Y^i9i7 








v-T* H >^ • y-r — • x*- 
















/—X • 3>i/I/X • H 7^^1351 






(74) ftlA 













(57) imm 

[fgi*#©] ■ T^-feX • 'J ( 1 

0 ) tt. (11) ifcaakoSW^'J • * 

;WM?U *^=E'J ■ *A4±. (12) . "7 

-b'-7>fy(l3), fcitf-feyx -9^(14) 
fcS+WtsTf * . -tft-fc^X ■ >- ( 2 2 ) «u * 
-S-y? • a^^hCiot. 3Nt ( 2 3 ) 2ratT 

Tfi-tvx • y ( i 2) fc«*wtcis^&ivcv* 

Mfat31,TttiiJ:tfH7-F-?^(13, 1 
8 ) SrvStt-ft-TS - ££± 0 . £«»«:»tttt»# < 1 
2) i^Mi^^UflBStt, ^y^A 

• r^-fex • *=e'J (io) icijwc. ( i 



F I 

G 1 1 C 11/15 




(2) 



ftHPF 10-1 16490 



r^-fe^ -^t'j do) x°for>x ( i 

Wkwmthm^w^ (i2), mim&ftUMz 
mm-t&y-v '7^^(13), axx/mm^wm 
-th-ty* ■ 54 >- ( 14) Sr^^-f&^u • * 

• (10) . 

T^-feX • (50) t*-?t : 3^ffcS« ( 1 

«JB*fS*W-*att*ail» (51), HuiEfiKtttt&fl-fc: 

ft4«S£*+3tf*«SRft , t'« (61) Sr#**fcrr 
A • T^-bX • ^*l> ( 50 ) . 
T?-fcX • ^*y^S?it*ft-C&oT : ( 1 

(12). tSEmBHtfcSMHcBHSU «1 

a^tttt^-iv-H ■ 9-f v ( 1 3) , tsitffriesui 

-t^x • ( 14) fc^rtam j** 
y • -fcypfc. frie^*s«±t^^^spg ; tfJB* 
tt*W6»2aettf*ta5» ( i 7) , i9iass2aEtt*«wi' 

tlWRU H2V-K«sS^^-r^2V-F - 7 4 

y ( 1 8) , &±Tffi§m2wmmt&mzixx\* 

■54X22) Sr*i--I»^2^ ; ey • -tr;U£. AuiEIS 

l^t'j. -fe^±ic^-r-s»spg : ±5 xvmm. i *j £ 

3) Sr^jft-rs&Pg ; ^^iifcSWak-^&^rffi. 

[a*«4 ] auM%y • -t^*irr*«si5>^A • 

T^-feX 'J (50) coSjt*St'$>oT : ¥3fffc 
«K ( 1 1 ) SrfflS-r&Slg ; UtlSrW!.! 1 me 
ftgfrfr (51), *rEmtttt*»#fcR«U ItiES 
1 «S*aWH=* 1 H»£BMnrt-4St5 1 V- F«SE*ft 

^-tagsiv-K • 54 y ( 55) , mie^iKe*^ 
ftictetoznx^&imzmiii-t&^yxvfcz&te^ 

ftSl-kVX • 54V (59) . £J:lflMEJftl7-l< 



!R£;|«frr4ilS2ttttflsaH}- (53), Bu!2S?2B&ttffc 
4»2-7-H«Et«»r4*2T7-H ■ 54 > (5 

-ri.|tris-fe>'x«sri^tt*s-r^>^2^-t:>x • 54 y 

(60) , t3j;Z/fjfEIS2 , 7-H • 54>tc^L, m 

tEm27-\*m$Lizi:->xmiZti&wmzm#2*£z> 

f£2®3LMtp%i (63) £*tfSS2;><^y ■ -fe^SrMIB 
2-fe^X • 54 yHJlSWC^tS^I (65) J 

[000 1] 

tax. ~ximjj<D±.tetiLWt&m&X'&* : £V ■ 

[0002] 

X-^'J (MRAM) (i. »»|RK:Jtr4S*tt(har 
dness) lzmm*3b h . =E 'J SFF*> 1 ^ t LT 

r 7 _ K .^^ y> -fe^x-54>-, tSiVJftfflWtC&'c 

h* • 54 yt±, -tyx ■ 54 ytcMLT^iStciSt? 
ix, GMR%HS?7)-(i, V-H ■ 54 >-fcit/-fe>-x • 
54VO^I^l~ffia$n-g». GMR^SS&THi, ttffli 
r 0 j fcitf r 1 j i: LxmmzmfrtZ . Zixe?cr>vt 

• 54y^tt^^tcfctt&«ffill£1$yM~&. 

[0003] 

m<vwm*'£mt't&<r)x\ mmi-iztmzti&x^v 
[0004] Ltitf-ox. *^coaw«i, ^*y -t 



(3) 



mmw- io-ii649o 



[00053 ^fttywftwBmt. ®fetfm< Lfri>9> 
[0006] 

WX&ft, v-f • 54 y, fcitfSK^'J ■ -fc'Ko 

Jjc&g-tSfl&O;**'.; • -<r;Pc7)*yx ■ 54 y£^* 
^ioT&^-SffC^S-feyx • 54 y£3r$-3. GM 

Rl»liftl^WS. GMRftWCK«t 
S7-F • 94yfctt7-F«8Kfcfl»U ^GMR% 
B^#£®*§£EpflDt-&. "fe^ • 54 ^l±GMRi« 

[0007] 

H1C0^2-2A>^^MRAM1 OWBfffi^T'fc 
01 fc|5H#^#-^£*-r&02<OS^ii. *fJ£-T 

[00 08] HK^-fMRAMl OJiSfflO-X^U • 
•fc/Pfc-^ ¥*S#:»U l±^fc^T200il{cj:-> 

fcj:v*. mB&tto*;£>£. m— tyx • 54 

^fclC-T-l). MRAMlOrt^t'J • -fc/H±. GM 

RWS&ft. v— F-54y. axtf-tyx- v4 

tlX^t. 7-F • y-O&XTf-ty* ■ 54 y«:. T 

ma'MX'fte>tiX^&. f l^t'J • -fe/Wi. ISM^^ 
UcogllgBTH 2, • 54y 1 3, fcitf-fe 

yx- 5^14^t&. ^2, ^3*3^^4^^: 
U • -fc^li. IS2. SS3:fc±tffg4GMR!!$l1tg|5#l 
5, 17, 20, ^2, ^3tJi^4V-F • 7^^ 

i6, is, 2i, fciy-fe^x • 54 y2 2&mmz 

Tfi-tyX • 54yi4<i, &M£i9GMR 
12,15 £«^fflfc:8^£tvt:fc 0 . ^tttt 
ftff£fdJflL7t^ii82 3£ffltTJi&-feyx • 54 V2 

2 ft-o^. ^yxmsai.. -feyx 

4.2 2. i>itfGMR!Mtgfr5H 2. 15. 17, 2 
0?rISl, SJSSr^ai-ri.. *"7-K ■ G 
MRfeJtgfrftl 2, 15, 17, 2 0£BS&LTEa£ 



*U V-F^tCioT^^ti-S.®^, GMRW 
3S4J-12, 15, 17, 2 0£EPflirr£. •liX^.'OSH 1 
^twiafc:tiR«*ft*2 4*9E*$<i. 

[0009] m2zmmt&t. y'j^ycoia^ 

frffiSU l±<=»j«Sftfc*l*JJ:l«K27-H ■ 54 
y 1 3 , 1611 l l ±(c*H»$nfcA»c 

Mifimx--v1-y7'Z?r?Ztl,z£-oX&$LZtiZ > . ±m, 

flaRif, r;u5-«7A (a i ) . m (Cu ) , z.ti 
^^(ai,., cu, ) itii^^xfy (w) 

(Si0 2 ) ^JiMftv-Uny (S i 3 N 4 ) X'$> 

fc^mm&izx^xwmzti. wu&zv&27 
-H-7-(yi3, i 6£$s-r&. ifsmttii 2 5<?)_L 

flBfcBWl/tTBBfcLfcSL IlfcJ:^2GMRW 
g?^12, 1 5i>J;t/-teyx • 54 yi 4 5r, W^faM 

2 5 «o*ffi±t^-r i.f ifcJ;y t S2GM Rmnm 

■ft 12, 1 5li. OToro-feXlC LtltfiXBf&t 
h. i-f. %«(Mi2 5±£GMRJl£ttl«U t£*tt 

-?x?Ji£ii«u yy/77^ffl^w--^ 

6. GMRJffcrx.y-f-y^SrffV^ IlfciVf 

2GMR!ifS#^L. ftwex-y^ • -?X?£I& 

[00 10] T&fin*>Sll-fc>'X • 54 y 1 4ti. 
HT, T/WS-^A (Al) , I (Cu) , &£fcU*l.l> 
(A 1 Cu, ) T'ft^fU 5 • 3V 
? ? F £ «fc 0 . GM RifelSSfrfr 12.15 CtltttS 
g|$ix-rv%2.„ tyx • 54 y 1 4<?)7t*6^R?ri^fl: 
flcjf 2 5<?>*iB±fc3ft*U JXfc:. ^-^--y^tiT 
V^x-y-?- • -^X^Srfflv^T. i*«*il2 5±f-feyx 

• 7^^14CX7fy/rfi : 3. GMRWftSfrfrl 
2. 1 5fc itTFii-feyx • 54 VI 4£rJBJftUfcgL 
Bl«#:ii2 6^«l«t. GMR^«SBt>1 2, 1 5i>J: 

tTFfii-byX • 54 y i4$r«a-rs. 

[00 1 1 ] miii£VW,2V-Y ■ 54y 1 3, 16 
tI§ltro-bXfc:L7t^-5T^3t5it>'^4V-F - 7 

4 y 1 8 . 21 zwm&m 2 6±t£ffi&i-& lut^ ^€ 
fti2 6 o±M^we t xw-m t-tt. wmfcm 21* 
mm txm 3 &£vm4v~ f ■ 54 y is. 21s:* 

GMRWMl 2. 1 5fcilTF{4-fe 

yx • 54 y 1 4 tutro-fexicioT, gmrm 

«5»17. 2 OfciJ/Jifi-feyX - 54 y 2 2£!3mffc 
S2 7±lC^-tl). 

[0012] 1 fe il/112^-rc0<±, 

u^vcotyx- 7-fv^SL, m— <7)F5y> ? x^ 

• X4 -yf-S-fflV^^tSrSllL^T-J)-?)*^ 

i/\;^-feyx • 54 yccs^^-feyx - F5y^x? 
54 >&n&ttl>&BtfW>Z£it* mmiziSrth. ± 



(4) 



ttBW 10-1 16490 



*f. m (Cu) fcii/^y^XT-y (W) 

^4. <fcf~. jtK*L.fc^a*3>'^^h • *— a*: 

■ 28S«BU GMR*«at»17, ±fi-feyx-5 
4 y2 2fc±t/ : tg*54 >-2 3*wmt%>. ifcfc. f^m 

*Ji2 8tf>±W*BfeLT :! FHi:U f3«#S2 8<0Ji 
£IS5i3J:t>'SI6 T 7-F • 54V29, 3 0!:Mt 

>7-F • 54 >2 9, 30*WS.-$&. 

[0013] m 5 mwM2 9±t=se^ : e | J • -fe^* 

MR*«8Mh 7-F • 54 " 54 # 

Ml, SitfRWWittMW-*. 

[ o o 1 4 ] »#<5ora, ssi, as 3. i3itf*4 
jE£&tt-f4. mi^^v • ^yi^ts^i* 

ffi-rtfefctt. GMRttR«#12jWBfc:fi{«-SSei 
fcJrtfgSSV— F • 54 >-l 3, 1 8(C7— F^ffi£8J 
JOU -t^X ■ 94 ^14, 2 23&»^>«BE*«taj-r4. 

F • 54^1 3fcfc»t*7-K«»PXJ5r«li« «7-K • 
54 > 1 8ice*t*7— K«aw«6rrtik«atc<b*«> 
T\ 7-F«^fc«koTfS££;rt4fiBt*§»l N^l^lT 
GMRftMSHK 2K9ttnSiift. ai^t'J- 
ttJBfc«*W-Sfc*>£li* ^ifcii>*^3v- 
F - 7^1 3. 1 8 lev- K«fiE£8MllU 
42$-£4, £0«*«:-HH=:*:#<. GMR!fe«gg^l 
2tcfctt4il^?F^:&fa£^ft£kfc£'$~. ±a 
*>£ 3 lc, GMRWnWHcBWrt-* 2*wv- F • 5 
4>11 RH«ltfflv^Ta«ftt««OKWBUiJJ: 

Sif^GMRWMl 2fc*Sr9-£"3<*>T. 

[00 15] 0311 *fWH<oaS2S01sfflfc:i*MRA 
M3 20lBmrtfc*BrffiH"C&*. 02 kH— OlKR** 

02 1 |5]-co#^#^-Sr*-r40 
3<0^B1 ttJ6-fr4020>:rn-fc;*i:E— *fctiH« 

[ooi6]@3fc e ti/®2 ic^-r^^^ra«oi«-offl 

i»l V-F • 54y<?>- Stf>ffcb9fc:. "r-f'J'/Y - 
54>"(digit line)tfJBj&3*lTVV&,l 02 



l£J:tfllS2 7- K • 54^1 3, 1611 
l±tctJV>TS5lT-f v v F • 54 V33 

54^29, 3 011 *3SWftJI28±t:*JV^^2 
T-f F • ?4 >3 4l,zW.ZWitt>tlX^h. 'T ■< is 
•yF-54y33, 3 411. fiS3 iiJ:l«S4 V- F ■ 5 

-fyi8, 21 fcttRL"ca»*«^-r4fc»(c*Jffl« 

ix4. mt\t. GMRH0t»#l 2C*J»t4«BS:a» 

amiw-ji v-FrngritJit/r-f F«gg&iS3 

7-F ■ 54 V\ 8*3^^17-*^ y'7h • 54V3 3 
fciEpflnU 8Bt*tGMRWK»»12k:-5-i.. Ml 1*3 J; 
^2tyx-7-fyi4, 2 2#>£>mE£#?aj^4<, 

-tyXflMJl 3Sfls2 3£ji&TEDft*. # 
!B^GMRflrtia5^1 2fc*8lfrrS*&. GMRftll 
2lct>(t4mm'<^ F^<o:m^££#Stf4^+#3- 
. V- H«StJ itfx -f 5^ '/ F«8Stc i-'tW 
-TS. T-f if? F • 54^3 3, 3 4«V-F - 54^ 
18,21 C«tTSlff-e*)S3&«. r-f ^-v F*SiC-<J: 

&wm&* v-vvfctzxhmmzBmLfcmz. gm 

R^tcfctt?.^^^ F/l'Srlfllte^^^oSrWtt^. 
7-FmS!t*3J:tf7M ^' x F«SS^[6]{±, W<l 

[0017] 04(1 *f£W5JB3ie»WKJ:*MRA 
M 4 0 <7)^0&J£^:glTM0t:'J) 4 . 0 2 k m—crm^M^r 

jiwrcftft. 02i:isi— <o^#^-$-^rf 40 

4(7)*^{i, ^TJE-f- 402c7)7°a-fexk|Hl— S^tiP^ 

[0018] 04&J;tf02fc*-r^fii iSBcDPi— iOffl 
3(1 V— F ■ 54 ycoitb^lz? 4 is-y F • 54 
»«$ilTV^ifcT*6. 02lCfctt4SS3i3it^Sl 
47- F • 54 >11 S&2fc<}:tfflS3§$mB2 6, 2 
TRatO^r-f S/'-y F • 54 V4 H,zX-yXS.^tkt^hX 
V»4. MRAM4 0<7)i6#(l 03{^LJtMRAM 3 
2kP— X'ht. BP*>. GMRftf??*12rttfc^t 
*l«coK^aj Lt> it^tSWSrff o fcfttii. m 1 V- F 

■ 54 V 1 3t5it>'x -f ^"-y F • 54 VA 1 SrStt^$ 

[00 19] 05«1 *«B J 8<OSft4Sttft0!fc:J:S, Jl^ 
^^(flux concentrator) J:ttliMRAM5 0c0® 
BSlfc*:BriBH-C*4. i5CifMRAM5 Oti. ^ 
#:S^1 l±ica^fiia^ft7t2owa5r-&^-. #Sti 
aaw^tu ■■tivtt-fh. ztih2^<r>Mco±.<,z^ 

£<9£<cr>m£m&mzxi>£\K ■ *Mt. 

GMRHrttlMJ-51. 5 2, 53, 54, V-F- 54 
V5 5. 5 6. 5 7, 5 8, T(4±>it/±fi[-fe>X • 5 
4>-5 9, 6 0, tahmzWm^(> 1 , 6 2, 6 
3, 6 4 £qTf 4. Tft-fe^X • 54 V 5 9 tl ti&fcfc: 
iot. ^6 5&ffltT±e-feyX • 54 y6 0(C« 
^(c^$ixTV^4. 



(5) 



WflIPP 10-1 16490 



[0020] mimmmm6 6*>-vn> (si ) <r>& 
o 1 1 ±tc*tsw- & . g m Rfeftsisft- 5 

1, 5 2&£D r fiiL*:yX • 7-fV59$:, Silf^ttffc 
16 6<7)iffi±CML, <Xwr3S2»*ttJB6 7*J* 
«U GMR!|tl5fgfcfr5 1 , 5 2tJ.fctn r {a-te>"* ■ 7 

4 ^59 miaxxm2 i 7-\ i ■ 54 >-5 

5, 5 6£»2»*fWf6 7±KJ!&ftU ifcfc. tBl** 
^27-^-7^^5 5, 5 6±£S?li3i:t/ : lf52 

aejnR4>S6i. 6 2*&&l. zntk. mswmw-m 

68£it«U ® 1*5^^2 <7-F - 54 ^55, 5 
6*felf{=J(51tJj:im2«^fc'f»6 1. 62£Jft3 

^fQtWTti. 3Bli3±tASS2Btm»t'»6 1 , 
6 2#!&l*3J:l^2 7-K • 54 ^5 5, 5 6±Cf 
«SiiTV^36«. !(Sl*5.J:U'l&2S£fiA4 J 2i6 1. 62 

[oo2i] ssi-feyx- 54 yeo^m^Lfztk. m 

SrSlStc^LTfifcAVifi-b^ • 54 f5 9 , 6 

on»«MW(=as^-«. s&4f3mwi6 9$rtMf u 

GMR«Kgfcfr5 3, 54, USL^VX ■ 54>-60, 

4>-5 7, 5 8, %t>mzm3i°£v : m4m%.M<pm6 

3, 6 4£iB48i«ttJi6 9±fc:JBlfcU ^5 
SWMWi7 0«:*fc«l/C. £ix£>S:il8I-f Sfcfcm* 
3s6 1 , 6 2, 6 3, 6 4li, /<— ~7u^( (DXoKct&M 

[0022] JSLh. SMTlStfiSnfcMRAMfcJ:^ 
ffitm^trWS^Lti. mm^^V -4ejW±, e fc'9#< 



SMRAM«^&7-F«SW^<Tartr£>"C. £ 
[Bffi<0©#^^] 

[01 ] ^ffcHJHCk&MRAM?)— SPS'^ttlBB&fifcte^ 

1S0. 

[02] *fKM0%ItM£J:*« 01OH2-2*^m 

MRAM<7)@B&t£^BiM0„ 
[03] *^BH<5Dffe^HS£fi«JC ± « » M R A M<?)fgB&t£ 

*BJiffi0. 

[04] *«HH<03etflS<OSai5Wt:J:4. MRAMtOfS 
^Jfc«cBfffi0o 

[05] &$ffl<7>g.tizffl<D2mmt>z£&. mMmrp^s* 

^rrSMRAM<OfSB&t&*C»rffi0. 

[»^C7)^] 

1 0 MR AM 
1 1 

12, 15, 17, 20 GMRmnM-ft 

13, 16, 18, 21, 29, 30 V-K • 54 

V 

14, 22 tyx - 54 > 

23 mm 

24, 25, 26, 27, 28, 31 SlttfttMt 
3 2 MRAM 

3 3,34 -r* x-x b • 54 V 

4 0 MRAM 

4 1 t -f i'y h • 54 y 

5 0 MRAM 

51. 52, 53. 54 GMRWICSfrfr 
55, 56. 57. 58 y-h'-54> 
59, 60 -feVX - 54^ 

6 1, 6 2, 63, 64 6££^Ss 

6 5 m& 

66. 67, 68, 70 



[02] 



[03] 



(6) 



mrnw-i 0-116490 



[HI] [04] 




XXh'ya'J- - 71143 * • * *" • F 94 78623 



